Pharmacological specificity of the discriminative stimulus properties of 2-amino-4,5-(1,2-cyclohexyl)-7-phosphono-heptanoic acid (NPC 12626), a competitive N-methyl-D-aspartate receptor antagonist.
A drug discrimination based upon the competitive N-methyl-D-aspartate (NMDA) antagonist 2-amino-4,5-(1,2-cyclohexyl)-7-phosphonoheptanoic acid (NPC 12626) was assessed for pharmacological specificity. Adult male Sprague-Dawley rats were trained to discriminate 20 mg/kg i.p. of NPC 12626 from saline under a standard two-lever fixed ratio 32 schedule of food reinforcement. Stimulus generalization tests were conducted to examine the similarities and differences between NPC 12626, its active (2R,4R,5S) enantiomer NPC 17742, other competitive and noncompetitive NMDA antagonists and a number of drugs representative of other classes. During test sessions, the competitive NMDA antagonists NPC 12626, CGS 19755, [1-(cis-2-carboxypiperidine-4-yl)- methyl-1-phosphonic acid], NPC 17742, CSP 37849 [DL-(E)-2-amino-4-methyl-5-phosphono-3-pen-tenoic acid] and CPPene [D-3-(2-carboxypiperazin-4-yl)-1-propenyl-1-phosphonic acid] all completely substituted for the training dose of NPC 12626 with ED50 values of 18.1, 2.3, 2.1, 0.8 and 0.8 mg/kg, respectively. In contrast, drugs that failed to substitute for NPC 12626 included (+)-amphetamine, baclofen, chlorpromazine, dextromethorphan, diazepam, dizocilpine (MK-801), imipramine, (-)-ketocyclazocine, L-N6-phenylisopropyladenosine, methocarbamol, morphine, muscimol, phenytoin, physostigmine and valproate. These results provide evidence that the NPC 12626 discriminative stimulus is unique and specific, shared fully only by its active enantiomer NPC 17742 and other competitive NMDA antagonists. This specificity provides further support for the hypothesis of NMDA receptor mediation of NPC 12626 discrimination, and suggests that this is a useful model to evaluate behavioral effects of competitive NMDA antagonists.